Enzymology of the phenylalanine-hydroxylating system.
The phenylalanine-hydroxylating system consists of 3 essential components, phenylalanine hydroxylase (PAH), dihydropteridine reductase (DHPR) and the coenzyme, tetrahydrobiopterin (BH4). DHPR and BH4 are also essential components of the trosine- and tryptophan-hydroxylating systems. During the hydroxylation reaction, BH4 is converted to the quinonoid dihydrobiopterin. The reduction of this latter compound back to BH4 is catalyzed by the reductase in the presence of NADH. In addition to the classic form of phenylketonuria, which is caused by a lack of PAH, a form is caused by a lack of DHPR and another by a deficiency of BH4 caused by the lack of an enzyme involved in its de novo biosynthesis. Besides hyperphenylalaninemia, these variant forms are characterized by neurological deterioration.